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When the system is paramagnetic or has a collinear magnetic order, the U(1) rotation symmetry can prohibit for conduction electrons to change the spin polarization without affecting the rest of the system. In this case, therefore, we may need a strong spin-orbit coupling or electron-phonon coupling through which the angular momentum of conduction-electron spins decays and transfers to the environment. If a strong Hund's coupling exists in a U(1)-symmetric case, the total magnetization of conduction and localized electrons remains conserved while that of conduction electrons can relax and transfer to the localized moment. The field-induced change in the conduction-electron spin is rather small so that the angular momentum is transferred to the localized moments, but the spin texture would be almost unchanged within the timescale of the incident pulse magnetic field. In such a case, Kerr or Faraday effects, which measure the total magnetization, are not useful as the total magnetization is unchanged, but an ultrafast measurement of optical conductivity could observe the CVB-driven oscillation of the conduction electrons.
